During the course of a general study of high transverse momentum phenomena in pp collisions, data have been obtained in which two roughly back-to-back each of high transverse momentum, were detected. The pols were detected in two arrays of lead-glass Cerenkov counters centered at 90° on either side of the interaction region. Each array covered a polar angle 8 of +300 around 900, and an azimuthal angle 4 of +20° around the median plane. They sat outside an axial superconducting solenoid magnet which contained a set of drift chambers used to determine the momenta of charged particles over the full azimuth in a polar angle range of +37O around 90°. The trigger for the events in this analysis required that at least 2.5 GeV of energy be deposited in any 3 x 3 matrix of counters in each lead-glass array. Details of the apparatus and method have been given previously (1-5).
The data come from an integrated luminosity of 1.7 x cm-2 at J : = 44.8 GeV, and 9.2 1037 cm-2 at Js = 62.4 GeV. The analysis presented here is motivated by two experiental observations. The first is that a high-PT is usually produced as part of a collimated jet of particles )7,8,2).
The second, as show in Figure 1 , is that such a typically carries 7 0 : or more of the total jet momentum* and is very closely aligned with the jet axis (8).
These observations are naturally interpreted in a hard-scattering model where the jet is composed of the fragments of the scattered constituent. In this picture, the mass of the dipion system is a measure of the centre-of-mass energy of the two partons which undergo the hard-scattering, and the angle of the dipion axis corresponds closely to the direction of the scattered partons. As discussed later, a Monte Carlo calculation gives explicit confirmation of the agreement in this model between the angular distribution of the basic hardscattering subprocess and the angular distribution of the axis of the final-state dipion system. The data are presented using the following kinematic variables: m, the invariant mass of the system; cos o*, the average of the cosines of the polar angles between the and the proton-proton axis in the frame where the dipion system has no net longitudinal momentum; Y, the rapidity of the dipion system in the pp center of mass; and PT, the net transverse momentum of the dipion system. These quantities are essentially those used in the analysis of hadronic dilepton production. The mean net transverse momenum of the pairs is 3.0 GeV/c for masses between 10 and 16 GeV which is larger than the 1.8 GeV/c for lepton pairs (4) as expected. For the analysis of the mass and angular distributions, the PT range is restricted so that cos 8" will more closely approximate the scattering angle of the two particles. Figure 2 shows the mass dependence of the process p + p + + + X at the two values of Js; the cross section is averaged over the Y interval from -0.35 to 0.35, and the dipion system is restricted to have PT < 1.0 GeV/c and lcos ~)*l < 0.4; the data have been corrected for the apparatus acceptance, which is flat over this region and has a value of about 30%. The quantity plotted is Qhis feature of high p~ particle production was given the somewhat misleading name of "trigger bias" (see Jacob and Landshoff ( 9 ) The data extend from an effective mass of 8 Gev/c2 up to 16 GeVIc .
The mass dependence of the data is well described by the form doldm = G(m/Js)/rnn with n = 6.5 f 0.2, which is consistent with previous work (8,10). A plot of m6.5-d~/dm is shown in Figure 3 as a function of mlJs and the data from the two Js values coincide.
The polar angular distribution of the dipion axis in the frame with zero net longitudinal momentum is shown in Figures 4a and 4b for several mass bins at both values of Js. (At the higher masses the PT range is increased to improve the statistics with negligible effect on the uncertainty of cos A*.) The distributions all have the same shape, independently of m and Js. A fit to the form do A a ^a An important feature in this analysis is that the dipion angular distribution at fixed corresponds closely to the angular distribution of the scattered partons at fixed s. Thus, the angular distributions in Figures 4a and b and the fit results for equation 2 can be compared directly to the angular distributions of the basic QCD subprocesses (11).
The agreement is excellent ( Table I) . The gluongluon scattering distribution (as=constant) is very well parameterized by equation (2) with a=2**.
The fit to the data with a=3 is best represented by identical quark scattering when the increase in as(q2) with decrzasing q2~; at forward angles is included. Without the variation of as with t the agreement would be considerably worse.
A Monte Carlo program based on lowest order QCD subprocesses (11) was used to reproduce the features of constituent models and to compare the angular distributions of the hard scattering subprocesses with the observed dipion angular distributions. Structure and fragmentation functions were taken from Owens et al.
( 12) and Buras and Gaemers ( 13). (The gluon distribution goes like (I-XI~ at the reference qo2 = 1.8 GeV/c; A = 0.3 GeVIc.) The partons were given Gaussian initial transverse momentum, <kT>rns = 1.0 GeV/c. The leading final state fragment of the scattered parton was selected from a distribution (1-Z)q with q=2 for quarks and q=3 for gluons. Fragments were only generated with 2>0.35 and a correction was applied using the leading hadron distributions given by Field and Feynman ( 1 4 ) . Fragments were given Gaussian fragmentation transverse momentum with <jT>rnS = 420 MeV/c.
The predictions of the Monte Carlo calculation for the parameters a and the mass distribution (~i~u r e s 4 and 2) agree very well with the data. The subprocesses composition of the mass distribution is shown in Figure 6 . The dominance of the quark-quark over the gluon subprocesses is due to the soft gluon structure function (12,13).
Harder gluon distributions (15) increase the contribution of the gluon terms and raise the predicted overall cross sections by a factor of s 2 . Figure 7 compares the value of the parameter a obtained from fitting either the constituent subprocess angular distribution or the dipion angular distribution to equation (2).
As stated previously, the agreement is excellent. The dipion distributions are flatter by 0.05 to 0.1 units in a, which is as expected for resolution smeared spectra, but no correction has been made for this small effect.
-A **At fixed s, q2 changes with cos 8" and the variation of as with q2 raises the power a to 2.4. The gluon structure itself evolves strongly with q2, further raising a to 2.7.
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The dipion analysis completes the work of experiment R-108. An improved detector with an electromagnetic shower counter covering (nearly) 2s in azimuth, experiment R-110, has come into operation and produced a prelimnary neutral transverse energy spectrum (Figure 8) .
The cross section follows an e-aETo distribution over 6 orders of magnitude, for 9 GeV ( E~O ( 25 GeV, with a slope parameter CY, = 0.86 G~v -~. g r e a t e r than 8 G~v / c * . The j e t is defined using the no and a l l t h e charged p a r t i c l e s with PT > 0.300 GeV/c i n a cone of s50° half angle about i t . The average i s corrected f o r the undetected n e u t r a l s . D e t a i l s a r e given i n references 6 and 2. . A comparison, using Monte Car10 d a t a , of t h e parameter a (defined i n t h e t e x t ) e x t r a c t e d from f i t s t o the angular d i s t r i b u t i o n of t h e hards c a t t e r i n g subprocess with a a s e x t r a c t e d from t h e angular d i s t r i b u t i o n of t h e a x i s of t h e dipion system. The c o m p a r i s o~ i s made f o r events i n which PT i s I e s s than 1 GeV/c and a l s o f o r events i n which PT i s l e s s than 2 GeV/c. The p l o t t e d p o i n t s a r e displaced w i t h i n each mass b i n f o r c l a r i t y only. Figure 8 . Neutral t r a n s v e r s e energy s p e c t r a (R-110).
